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Claims Status 

Claims 1-39 remain for examination wherein claims 4, 15, 16 and 38 are 
amended. 

Status of Previous Rejections 

The previous rejections of claims 1 to 39 under 35 U.S.C. 112 are withdrawn in 
view of applicants' amendments of the claims. 

The previous rejections of claims 1-39 under 35 U.S.C. 103(a) are withdrawn in 
view of applicant's amendments to the claims. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-39 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. Page 8 lines 25-29 of the specification support a reducing gas 
without oxygen being added to reactor 4 (first reactor in gas pathway), however does not 
support a reducing gas without oxygen in the final reactor in the gas pathway. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 
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Claims 15 and 16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

It is not clear what is meant by "...a respective temperature level is lower than a 
respective temperature level in the processes known prior to the invention of the process 
according to claim..." With respect to claim 15 which depends from claim 1, this could 
mean either above 600 °C as specified in claim 1 , or that the 600 °C specified in claim 1 
is lower than processes known prior to the invention. With respect to claim 16 which 
depends from claim 4, there is no temperature specified in claims 16 or claim 4 for the 
second reactor zone, therefore one of ordinary skill in the art would not know what 
temperature the inventor considers to be lower than a respective temperature level in the 
process known prior to the invention. 

For examination purposes, any temperature level specified in particulate pathway 
zone 2 is assumed to satisfy the limitation. 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

Claims 1-10. 13-26 and 31-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zeller et al. (U.S. Pat. No. 6,569,954) or Zeller et al. (U.S. Pat. No. 
6,569,377). 

With respect to claim 4 , Zeller et al. '954 or Zeller et al. '377 discloses a process 
for reducing iron oxide-containing material by fluidizaition through a plurality of fluidized 
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bed reactors arranged in series wherein a supply of reducing gas is conducted through 
the series of fluidized bed reactors in the opposite direction from the iron oxide material 
[Zeller et al. '954 (col. 9 line 45 - col. 10 line 16) or Zeller et al. '377 (col. 9 line 40 - col. 
10 line 14)]. While not recited in Zeller et al., one of ordinary skill in the art would expect 
the that the reducing gas does not contain 0 2 , since the preferred embodiment is 
disclosed to include adding unused reducing gas to the first fluidized bed zone, whereas 
an alternative embodiment involves adding oxygen or an oxygen containing gas to effect 
a partial combustion of the reducing gas [Zeller et al. '954 (col. 10 lines 44 - 54) or Zeller 
et al. '377 col. 3 line 1 1 - col. 3 line 22)]. While Zeller et al. '954 or Zeller et al. '377 does 
not recite the limitation that the maximum reduction speed in the first particulate pathway 
is 0.2 % oxygen removal per minute from oxygen bound to iron ore, examiner contends in 
the absence of evidence to the contrary that this would be the case, since Zeller et al. 
discloses that the measures taken in the invention result in the fluidized bed reactor no 
longer serving as a reducing zone but rather as a heating zone [Zeller et al. '954 (col. 7 
lines 35-39) or Zeller et al. '377 (col. 7 lines 32-35)]. One of the measures taken in Zeller 
et al. is decreasing the temperature of the reducing gas [Zeller et al. '954 (col. 10 lines 
26-28) or Zeller et al. '377 (col. 3 lines 48-50)]. Further, Zeller et al. teaches that one 
method for lowering the temperature in the first particulate pathway is by directly cooling 
by adding water [Zeller et al. '954 (col. 1 1 line 1 1 - col. 1 2 line 2) or Zeller et al. '377 (col. 
6 lines 64-67), which one of ordinary skill in the art would expect to also increase the 
degree of oxidation of the reducing gas. 

With respect to claims 1-3 . Zeller et al. '954 (col. 6 lines 58-67) or Zeller et al. '377 
(col. 6 lines 54-63) disclose that the temperature is raised to above 580 °C in the second 
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reaction zone. The temperature range of above 580 °C overlaps the claimed ranges of at 
least 600 °C (instant claim 1), between 600 and 700°C (instant claim 2) and between 620 
and 660°C (instant claim 2). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to raise the temperature in the second reactor of 
Zeller et al. '954 or Zeller et al. 377 to at least 600 °C or between 600 and 700°C or 
between 620 and 660°C, since Zeller et al. '954 or Zeller et al. 377 teach equal utility for 
heating to a temperature above 580 °C. 

With respect to claim 5 . while Zeller et al. '954 or Zeller et al. '377 does not 
disclose that the reduction speed is maintained at 0.05 % oxygen removal per minute, 
examiner asserts in the absence of evidence to the contrary that this would be the case 
in the first particulate pathway zone, since Zeller et al. discloses that due to the measures 
taken in the invention result in the fluidized bed reactor no longer serving as a reducing 
zone but rather as a heating zone [Zeller et al. '954 (col. 7 lines 35-38) or Zeller et al. 
'377 (col. 7 lines 30-35)]. 

With respect to claim 6 , the particulate material is iron ore [Zeller et al. '954 (col. 2 
lines 40-55) or Zeller et al. '377 (col. 2 lines 40-55)]. 

With respect to claims 7. 8. 17. 18. 23-26, 31. 32 and 39 Zeller et al. '954 or '377 
discloses the addition of water or water vapor to reduce the temperature and increase the 
degree of oxidation of the reducing gas as discussed above regarding claim 4, which 
examiner contends would both reduce the temperature and increase the degree of 
oxidation of the reducing gas. Further, as discussed above regarding claim 4, Zeller et 
al. '954 or '377 teaches that this measure results in the first particulate pathway acting as 
a heating rather than a reducing zone. Further, with respect to claim 25 and 26, Zeller et 
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al. '954 or '377 discloses recirculation of reducing gas used in the following zone [Zeller 
et al. '954 (col. 10 lines 29-33) or Zeller et al. '377 (col. 4 lines 10-16)], which one of 
ordinary skill in the art would expect to contain a higher amount of carbon dioxide than in 
fresh reducing gas due to the iron reduction process. 

With respect to claims 9 and 10 . Zeller et al. '954 or '377 discloses that the 
temperature is adjusted using indirect cooling [Zeller et al. '954 (col. 10 lines 34-36) or 
Zeller et al. '377 (col. 3 lines 60-65)]. 

With respect to claims 13 and 14 , Zeller et al. '954 or '377 discloses that the 
temperature is adjusted to below 400 °C [Zeller et al. '954 (col. 5 lines 30-40) or Zeller et 
al. '377 (col. 5 lines 25-35)], which overlaps the claimed range of from 350 to 550°C. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to cool the first particulate pathway to a temperature of between 350 and 400 °C, 
since Zeller et al. discloses that any temperature below 400 °C is suitable for the 
prevention of magnetite formation. 

With respect to claims 15 and 16 , the temperature in the second reaction zone is 
increased to above 580 °C as discussed above regarding claims 1-3. 

With respect to claims 19-22 , Zeller et al. '954 or '377 discloses that the reducing 
gas feed to the first reaction zone is subjected to cooling [Zeller et al. '954 (col. 10 lines 
26-28) or Zeller et al. '377 (col. 3 lines 48-51)] wherein at least a portion of the gas is 
added fresh reducing gas [Zeller et al. '954 (col. 10 lines 44-48) or Zeller et al. '377 (col. 4 
lines 13-19)]. It would have been obvious to one of ordinary skill in the art to use the 
added fresh gas to effect at least part of the desired cooling. 
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With respect to claims 33-34 , Zeller et al. discloses that the reducing gas feed 
cooled and scrubbed then a portion of the gas is recycled from the second particulate 
pathway to the frist particulate pathway [Zeller et al. '954 (col. 6 lines 1-6, Figs 2-6) or 
Zeller et al. '377 (col. 5 line 66 - col. 6 line 4, Figs 2-6)]. 

With respect to claim 35 and 36 , Zeller et al. '954 or '377 teaches that gas 
removed (8) from the first particulate pathway reactor is mixed with reformed gas (13), 
scrubbed (16) and used as reducing gas feed (17). This gas travels upwards through the 
reaction zones back into the first zone (19, Fig 1). 

With respect to claims 37 and 38 , Zeller et al. '954 or '377 does not recite that the 
reducing gas has a CO content under 20% or that the water vapor to carbonaceous gas 
components range from 2.5 to 5. However, Zeller et al. 954 or '377 show in Figure 9 that 
the formation of magnetite vs. wustite is a result effective variable dependent upon at 
least the degree of oxidation, which is shown as a function of the amount of CO, water 
and carbonaceous gas component (expressed as CO and C0 2 ). It would therefore have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
adjust the amount of CO, water and carbonaceous gas components as result-effective 
variables to affect the formation of magnetite and wustite (see M.P.E.P 2144.05, II, B). 

Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zeller et al. (U.S. Pat. No. 6,569,954) or Zeller et al. (U.S. Pat. No. 6,569,377) as applied 
to claims 4 and 1 above and further in view of in view of Meissner et al (U.S. Pat. No. 
6,488,770). 

Zeller et al. '954 or Zeller et al. '377 are applied as discussed above regarding 
claims 4 and 1. 
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Zeller et al. '954 or Zeller et al. '377 do not disclose that the particulate is a fine 
particulate having a particle size of up to 12 mm and is treated in either the form of 
monograins or a grain strip. 

Meissner et al. discloses a monocrystalline powder and monograin membranes 
produced from powders. Meissner et al. teaches that the powders are simply and 
inexpensively produced to a uniform size (abstract). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to treat monocrystalline or 
monograin powder as taught by Meissner et al. in the fluidized bed reduction process of 
Zeller et al. '954 or Zeller et al. '377, since the powder can be simply and inexpensively 
produced to a uniform size as taught by Meissner et al. Further, one of ordinary skill in 
the art would expect the particles to be a fine particulate material with size of up to 12 
mm, since the process of Zeller et al. '954 or Zeller et al. '377 is a fluidized bed. 

Claims 27 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zeller et al. (U.S. Pat. No. 6,569,954) or Zeller et al. (U.S. Pat. No. 6,569,377) as applied 
to claims 4 and 1 above and further in view of in view of Whipp (U.S. Pat. No. 
5,531,424). 

Zeller et al. '954 or Zeller et al. '377 are applied as discussed above regarding 
claims 4 and 1. 

Zeller et al. '954 or Zeller et al. '377 do not disclose that the average retention time 
for the particulate material in the first pathway is up to 40 minutes. 

Whipp ('424) discloses a process for direct reduction in a fluidized bed process 
(abstract) wherein ore is preheated. Whipp teaches that the residence time required is 
based on the time required from heat transfer from gas to solids (col. 1 lines 60-66). 



Application/Control Number: 10/813,140 Page 9 

Art Unit: 1742 

Residence time is therefore recognized as result-effective variables in the art, which is 
varied to affect the solids temperature. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to adjust the residence time as result- 
effective variables to affect the solids temperature (see M.P.E.P 2144.05, II, B). 

Claims 29 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zeller et al. (U.S. Pat. No. 6,569,954) or Zeller et al. (U.S. Pat. No. 6,569,377) as applied 
to claims 4 and 1 above and further in view of in view of Whipp (U.S. Pat. No. 
5,082,251). 

Zeller et al. '954 or Zeller et al. '377 are applied as discussed above regarding 
claims 4 and 1. 

Zeller et al. '954 or Zeller et al. '377 are silent regarding the temperature of the 
particulate reaction zone, and therefore do not disclose that it is between 760 and 850 
°C. 

Whipp discloses a similar process wherein an improvement is made to the FIOR 
processing plant to achieve 90 + % metallization (abstract and Fig. 1). The gas 
temperature exiting the last one of the particulate pathway reaction zones ("bottom 
reducing reactor" in Whipp) is 765 0 C (State Tables, col. 22 bottom to col. 24 top, 
"bottom reducing reactor"), which is within the claimed range of between 760 and 850 0 
C. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to operate the last particulate pathway temperature at about 765 0 C as taught 
by Whipp, in the iron reduction process of Zeller et al. '954 or Zeller et al. '377 to achieve 
90 + % metallization with substantially similar process equipment as taught by Whipp. 

Double Patenting 
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Claims 4,8.10,18,21, 22. 24, 26 and 32 are rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 1 , 4, 
9, 10, 17 of U.S. Patent No. 6,336,954 (Zeller et al. '954). Although the conflicting claims 
are not identical, they are not patentably distinct from each other because: 

• With respect to instant claims 4, 8. 18. 24. 26 and 32 . Zeller et al. '954 
discloses in claim 1 a process for direct reduction of iron oxide material by 
fluidization by introducing the reducing gas into a series of fluidized bed 
zones and introducing the particulate iron oxide in counterflow to the 
reducing gas, where the temperature of the first fluidized bed is below 400 
°C. While Zeller et al. '954 does not recite that the maximum reduction 
speed is 0.2% oxygen removal per minute; the examiner asserts in the 
absence of evidence to the contrary that this would be the case given the 
reactor temperature of less than 400 °C. In claim 4, Zeller et al. '954 
discloses cooling the reducing gas which examiner assert will result in no 
reduction to hardly any reduction of the iron oxide in the first zone. One of 
ordinary skill in the art would expect that the reducing gas does not contain 
oxygen, because in claim 9, fresh reducing gas to the first fluidized bed 
zone, whereas an alternative embodiment (claim 10) involves adding 
oxygen or an oxygen containing gas to effect a partial combustion of the 
reducing gas. Further, in claim 17 Zeller et al. '954 discloses cooling the 
reducing gas by adding water, which examiner contends would also 
increase the degree of oxidation of the reducing gas. 

• With respect to instant claim 10 , in claim 1 7 Zeller et al. '954 discloses 
cooling the reducing gas by adding water, and in claim 6 Zeller et al. '954 
discloses indirect cooling. 

• With respect to instant claims 21 and 22 , Zeller et al. '954 discloses in claim 
4 that the reducing gas feed to the first reaction zone is subjected to cooling 
and in claim 9 that at least a portion of the gas is added fresh reducing gas. 
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It would have been obvious to one of ordinary skill in the art to use the 
added fresh gas to effect at least part of the desired cooling. 

Response to Arguments 

Applicant's arguments with respect to claims 1-39 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kathleen A. McNelis whose telephone number is 571- 
272-3554. The examiner can normally be reached on M-F 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on 571-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have 
questions on access to the Private PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 




